The use of a liver with a gunshot injury as a donor for auxiliary liver transplantation: Case report  by Dokmak, Safi et al.
T
t
S
F
a
b
a
A
R
R
A
A
K
L
B
G
1
p
i
i
i
i
l
t
p
e
s
3
i
a
i
b
C
2
hCASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 4 (2013) 917– 919
Contents lists available at ScienceDirect
International  Journal  of  Surgery  Case  Reports
jou rna l h omepage: www.caserepor ts .com
he  use  of  a  liver  with  a  gunshot  injury  as  a  donor  for  auxiliary  liver
ransplantation:  Case  report
aﬁ  Dokmaka,∗,  Béatrice  Aussilhoua, Fadhel  Samir  Ftérichea,
ranc¸ ois  Durandb, Jacques  Belghiti a
Department of HPB and Liver Transplantation, Beaujon Hospital, Clichy, France
Department of Hepatology, Beaujon Hospital, Clichy, France
 r  t i  c  l  e  i  n  f  o
rticle history:
eceived 20 April 2013
eceived  in revised form 23 June 2013
ccepted 22 July 2013
a  b  s  t  r  a  c  t
INTRODUCTION:  liver  transplantation  can  be  the  only  treatment  for  acute  liver  failure.
PRESENTATION OF CASE:  A  59 year-old  female  patient  with  acute  liver  failure  due  to  mushroom  poisoning
underwent  auxiliary  liver  transplantation.  The  liver  graft  was  harvested  from  a  brain-dead  donor  with  available online 6 August 2013
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deep  gunshot  wound  in  the  posterior  sector  of  the graft.  The  postoperative  course  was uneventful  with
rapid  recovery  of the  recipient  and  no complications  associated  with  the  gunshot  wound.
DISCUSSION: Patients  scheduled  for  urgent  liver  transplantation  should  have  rapidly  a liver  graft  oth-
erwise  the  mortality  rate  is  high.  In our case,  an  injured  liver  graft  by gunshot  was  successfully  used
allowing  liver  transplantation  and  increasing  the  pool  of  liver  grafts.
CONCLUSION: A gunshot  liver  graft can  be used  if the major  vascular  or biliary  structures  are  not  injured.
© 2013 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. . Introduction
Liver transplantation (LT) is the only lifesaving treatment for
atients with acute liver failure (ALF) and spontaneous recovery
s unlikely. In certain cases of ALF due to drugs or toxins liver
nsufﬁciency may  be transitory and effectively treated by auxil-
ary LT. Although it is more technically demanding, this procedure
ncludes transplantation of a partial graft beside part of the native
iver, allowing withdrawal of immunosuppression after regenera-
ion and recovery of liver function in the native liver.1,2 ALF due to
oisoning from mushrooms such as amanita phalloides3 requires
mergency LT in 10–32% of cases and rapid deterioration has been
hown in patients on the waiting list, with waiting list mortality in
3%.4 Because of the risk of waiting list mortality, in this case report
n a patient with ALF by amanita phalloide poisoning, we accepted
 cadaveric liver graft from a donor with a history of gunshot liver
njury who had been treated by surgery and packing several days
efore.∗ Corresponding author at: Beaujon Hospital, 100 Bd du Général Leclerc, 92110
lichy,  France. Tel.: +33 140875797; fax: +33 140870926.
E-mail address: saﬁ.dokmak@bjn.aphp.fr (S. Dokmak).
210-2612 © 2013 The Authors. Published by Elsevier Ltd on behalf of Surgical Associate
ttp://dx.doi.org/10.1016/j.ijscr.2013.07.0152. Recipient
A 59 year-old female patient was  admitted to the intensive
care liver unit in September 2010 for acute liver failure due to
mushroom poisoning by Aminata Phalloides, ingested 8 h before
in her garden. There was  no encephalopathy and N-acetyl cys-
teine (ﬂumicil) treatment was  begun. After a slight decrease in
liver enzymes at day 3 after mushroom ingestion, severe cytol-
ysis (transaminases level > 1000 U/L) developed on day 4 with a
marked decrease in coagulation factors (PT 6%; factor V 9%) requir-
ing emergency liver transplantation. We  should to note that the
patient had normal renal function with no severe acidosis as
assessed by PH and lactates level at (7.29–7.43) and 4.9 mmol/l,
respectively.
3. Graft donor
The  liver donor was a 10 year-old boy who was admit-
ted to a peripheral hospital for a gunshot wound in the right
hemi-thorax. At admission the patient was in cardiac arrest for
approximately 20 min  but was  resuscitated. Laparotomy showed
signiﬁcant hemoperitoneum related to severe liver trauma in the
posterior sector. Local hemostasis and packing were performed and
the patient received a total of 11 red blood cell units. At day 13 a
diagnosis of cerebral death was  conﬁrmed. Liver function tests were
Open access under CC BY-NC-ND license.normal. CT scan revealed multiple foreign bodies in the right liver
with no major vascular or biliary injuries. Because of our patient’s
clinical status and the risk of waiting list mortality, we  accepted
this liver as a graft for our patient (Fig. 1).
s Ltd. Open access under CC BY-NC-ND license.
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pig. 1. The liver graft with the deep gunshot wound on the posterior segment.
. Surgical ﬁndings and transplantation
Histology of the native liver parenchyma showed 70–80% hep-
tocyte necrosis without ﬁbrosis and a right trisectionetomy was
erformed. A 1051 g whole liver graft was implanted. Piggy back
aval anastomosis was performed with the right hepatic vein
xtended to the vena cava. End-to-side anastomosis of the por-
al vein was performed on the main trunk of the receiver portal
ein. The artery was implanted on the aorta via an iliac artery graft
ig. 2. (A) After implantation, we observe the liver graft on the right and the native liver
ollection behind the damaged area.
ig. 3. Graft and native liver evaluation by CT scan and scintigarpghy at 15 days (A an
rogressive atrophy of the right liver graft and hypertrophy of the native liver allowing pPEN  ACCESS
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and biliary anastomosis was  performed between the main bile duct
to the dilated cystic duct of the receiver. No bleeding or biliary
leaking was observed in the damaged liver segment during graft
revascularisation. Cold and warm ischemia lasted 10 h and 55 min,
respectively. Surgery lasted 6 h (Fig. 2A).
5. Postoperative course
Liver function tests normalized rapidly with on postoperative
day (POD) 3 and 5, prothrombin time and bilirubin levels of (52%,
11 mol/l) and (85% and 15 mol/l), respectively. CT scan on POD
7 showed a homogenous graft with patent vessels with no collec-
tions behind the damaged area (Fig. 2B). The postoperative course
was uneventful and the patient was  discharged on POD 26. CT
scan and scintigraphy showed progressive atrophy of the liver graft
and hypertrophy of the native liver allowing partial then complete
withdrawal of immunosuppression (Fig. 3).
6. Discussion
In our experience our patient had many risk factors for a fatal
outcome,4 including female gender, an interval of 8 h between
ingestion of the mushrooms and the onset of symptoms,4,5 a
biphasic rise in serum transaminases, and a prothrombin index
<5%. We therefore scheduled emergency LT despite the absence
of encephalopathy or renal insufﬁciency.
 on the left. (B) Postoperative CT scan shows multiples forgien bodies without any
d D), 6 months (B and E) and 1 year (C and F) after liver transplantation showed
artial then complete withdrawal of immunossuppression.
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Even after these patients are placed on the waiting list
heir survival rate is lower than in patients undergoing liver
ransplantation for other causes, for both deceased and living
onor liver transplantations.6,7 LT should be performed before
he patient’s clinical situation becomes irreversible,8 justifying
xtremely urgent LT. This patient was listed for a cadaveric donor
ecause a living donor procedure, which is an option, is difﬁcult to
ropose in this situation due to the high morbidity and the com-
lication of organizing this approach in an emergency procedure.
n a multicenter study in the US including 308 patients with ALF,
6% of patients listed for transplantation received an organ after
 median waiting time of 3 days. Short-term survival in trans-
lanted patients was 84%, while 22% of patients died on the waiting
ist.8 The necessity of performing immediate emergency LT is even
ore crucial because based on our experience and studies in the
iterature,4 the natural history of this disease is even more severe
han any other type of drug induced ALF. The condition of these
atients can deteriorate rapidly, with a high mortality rate even
n patients on the waiting list.4,5 This risk of waiting list mortal-
ty because of organ shortages or availability has led some authors
o propose living donor LT in these cases.9 We  were very reluc-
ant to use this graft, which theoretically can be complicated by
ncontrolled bleeding during revascularisation or by postoperative
omplications such as biliary ﬁstula, liver abscess or subphrenic
ollections as reported in series on gunshot liver injuries treated
onservatively or surgically.10,11 Although patients with gunshot
ounds are potential liver donors,12 to the our best of knowledge a
iver donor from a liver that has been injured by a gunshot wound
as not been reported in the literature. Without this context of
mergency liver transplantation, this liver would probably not have
een accepted and the community would have lost the use of a suc-
essful graft. Although this represents a minority of potential liver
onors, the subpopulation of potential donors with liver injury due
o gunshot wounds must be evaluated in this era of liver graft short-
ges. This graft was accepted because the donor was young, stable
fter packing, with normal liver function tests, a CT scan showing no
ajor injuries in the hilum or the pedicle and back table exploration
howing a healing scar with normal vessels.
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